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Abstract

This TD is Annex A of the agreed output Draft Q.1912.SIP from Question 11/12 in this SG11 Meeting at Geneva (11‑22 November 2002). This TD is based on agreements or decisions on Delayed Contributions D.385 to revise the draft Q.1912.SIP (TD WP3/11‑16 or OTW‑107) output from Ottawa 2002-September meeting. TD WP3/11‑16 has been agreed at the beginning of the Question 11 & 12/11 meeting to be the baseline for revision. The clean version of TD WP3/11‑16 (without revision marks) was re‑distributed as TD3/11‑23 in this SG11 Meeting at Geneva (11‑22 November 2002).

ANNEX‑A. BICC Specific Interworking for Basic Call

Editor Note:
The following text for Annex-A was originally taken from NWB061. Some key technical issues (e.g., does it require any capability beyond BICC CS2?) still remain that may result in major change to this text. Instead of integrating some of the proposed text into the COMMON PART, they are left in this annex for the ease of further contribution.
















A.1
 Introduction

This annex contains additional inter workings to/from SIP which are particular to the BICC protocol.

A.2
Inter working BICC to/from SIP with common media bearer technology and BICC supports "Bearer Control Tunnelling"

If both BICC and SIP networks use the same media bearer technology, there is no media intermediary and the BICC side uses bearer control tunnelling then the following procedures  apply.

For BICC CS2, the only defined Bearer Control Protocol carried by the Bearer Control Tunnelling mechanism is IP BCP (Q.1990). However, the procedures below apply equally to any future Bearer Control Protocol for which interworking with SDP and the SDP offer/answer procedures is defined.

A.2.1
Bearer Control Interworking

A Bearer Control Interworking function is assumed to exist which performs interworking between Bearer Control information (in the BICC Bearer Control Tunnelling Information Element) and SDP message bodies (in SIP messages). For IP BCP, the procedures for this interworking function are defined in section 3.1 of this Annex.

A.2.1.1
Interworking from SDP offers to BICC Bearer Control Tunnelling information

On receipt of a SIP message containing an SDP offer, the Bearer Control Interworking function is used to generate a Bearer Control Protocol Data Unit for inclusion in a BICC message. The particular BICC message used depends on the procedures defined below.

The procedures of [RFC 3264] are used to determine the SIP message, which should contain the SDP answer corresponding to this offer. Sending of this message is delayed until a BICC message has been received containing a Bearer Control Product Data Unit as described in 2.1.3.

A.2.1.2
Interworking from SDP answers to BICC Bearer Control Tunnelling information

On receipt of a SIP message containing an SDP answer, the Bearer Control Interworking function is used to generate a Bearer Control Protocol Data Unit for inclusion in a BICC message. The particular BICC message used depends on the procedures defined below.

A.2.1.3
Interworking from BICC Bearer Control Tunnelling information to SDP

On receipt of a BICC message containing a Bearer Control Protocol Data Unit, the Bearer Control Interworking Function is used to generate an SDP offer or answer for inclusion within a SIP message.

If the SDP is an SDP offer, then the particular SIP message used depends on the procedures defined below.

If the SDP is an SDP answer, then the SIP message sent is as identified in clause 2.1.1 above in this Annex.

A.2.2
Message mapping procedures

A.2.2.1
SIP to BICC  

A.2.2.1.1
Initial INVITE

On receipt of the INVITE, the I-IWU determines the Bearer Setup Procedure to be used on the BICC side. This depends on whether the INVITE contains an SDP offer:

If the INVITE contains an SDP offer, then the I-IWU uses the ‘Per call bearer setup using bearer control tunnelling – fast forwards’ procedures defined in Q.1902.4. The INVITE is mapped to an IAM as described in clause 7 of the main body of this Recommendation.

If the INVITE does not contain an SDP offer, then the I-IWU uses the ‘Per call bearer setup using bearer control tunnelling – backwards’ procedures defined in Q.1902.4. The INVITE is mapped to an IAM as described in clause 7? of the main body of this Recommendation..

A.2.2.1.2
APM

Subsequently, an APM message is received according to the procedures of Q.1902.4. This is mapped to a SIP 183 response to the initial INVITE.

A.2.2.1.3
PRACK

On receipt of a PRACK message responding to the 183 response sent in clause 2.2.1.2, containing SDP the I-IWU shall send an APM message on the BICC side.

A.2.2.1.4
Further APM messages

On receipt of further APM messages on the BICC side, containing Bearer Control Tunnelling information which maps to an SDP offer, the I-IWU shall send an UPDATE request on the SIP side.

A.2.2.1.5 
UPDATE requests

On receipt of an UPDATE request on the SIP side, containing SDP, the I-IWU shall send an APM message on the BICC side.

A.2.2.1.6 200 UPDATE response

On receipt of a 200 UPDATE message in response to the UPDATE request sent as a result of section 2.2.1.4, containing SDP the I-IWU shall send an APM message on the BICC side.

A.2.2.2
BICC to SIP

A.2.2.2.1
Initial IAM

On receipt of an IAM, the O-IWU action depends on the Bearer Setup Procedure requested

A.2.2.2.1.1
Fast Forwards setup

In this case, the IAM contains Bearer Control Tunnelling information, which maps to an SDP offer. An INVITE is sent containing this SDP offer.

A.2.2.2.1.2
Backwards

In this case, the IAM does not contain Bearer Control Tunnelling information. An INVITE is sent without SDP.

A.2.2.2.1.3
Delayed Forwards

In this case, the IAM does not contain Bearer Control Tunnelling information. An APM is returned according to the procedures of Q.1902.4.

Subsequently, an APM message is received containing Bearer Control Tunnelling information, which maps to an SDP offer. An INVITE is sent containing this SDP offer.

A.2.2.2.2
Provisional response to INVITE

A provisional response to the INVITE may be received containing SDP which maps to a Bearer Control Protocol Data Unit. This is included as Bearer Control Tunnelling data within an APM message.

A.2.2.2.3 Subsequent APMs

On receipt of an APM message containing Bearer Control Tunnelling information, this information is mapped to an SDP offer or answer. In the case of an SDP offer, this is sent in an UPDATE message. In the case of an SDP answer, the procedures of 2.1.3 determine the SIP message to send.

A.2.3
Preconditions

Preconditions refer to the mechanisms used to determine when bearer setup is complete, including completion of any procedures within the bearer network not visible to the IWF.


Preconditions are handled on the SIP side using the mechanisms of [RFC 3312] which are based on attributes within the SDP.

Preconditions re handled on the BICC side using the continuity mechanism as described in Q.1902.4 to delay continuation of call setup until all preconditions to call setup have been met.
· 
· 

Note that BICC provides mechanisms to indicate the existence and completion of preconditions from the O-ISN to the T-ISN, but not in the reverse direction – it is assumed that there are no (pre-ACM) procedures at the O-ISN that need to be delayed pending the completion of actions at the T-ISN.

The Bearer Control Interworking Function is responsible for processing precondition indications within the SDP and indicating to the BICC procedures when the above BICC mechanisms are required. The following indications may be passed from the Bearer Control Interworking Function to the BICC protocol procedures:

· 
precondition required

· precondition met

· 
· 
Similarly, when the BICC mechanism require preconditions to be signalled, a request is made to the Bearer Control Interworking Function to add the appropriate indications to SDP. The following indications may be passed from the BICC protocol procedures to the Bearer Control Interworking Function:

·  precondition required

· precondition met

· 
· 
A.2.3.1
Interworking preconditions

A.2.3.1.1
SIP to BICC

A.2.3.1.1.1
Fast-forwards setup


On receipt of the indication preconditions required from the Bearer Control Interworking Function, the "Continuity indicator" in the IAM shall be set to "COT to be expected".  Subsequently, on receipt of the indication preconditions met from the Bearer Control Interworking Function (and on the determination that all preconditions local to the BICC side are also met) a COT message with "continuity indicators" set to "Continuity" shall be sent.

Editor’s note:
The Bearer Control Interworking Function will need to take care of the following things: (i) on receipt of the SDP offer containing preconditions, generate the preconditions required indication (ii) on generation of the SDP answer, indicate that the IWF’s end of the preconditions have been met in that SDP and (iii) on receipt of SDP indicating that the preconditions have been completely met, it should generate the preconditions met indication. 

Editor’s note:
For backwards setup, preconditions could appear in the SDP answer received from the SIP side in the PRACK. In this case the Bearer Control Interworking Function will just wait until SDP indicating preconditions met is received before actually mapping to IP BCP and forwarding to the BICC side.

A.2.3.1.2
BICC to SIP

A.2.3.1.2.1
Fast forwards setup

If the indication "COT to be expected" is received in an IAM, then the indication precondition required is sent to the Bearer Control Interworking Function along with the Bearer Control Tunnelling Information in the IAM.

Subsequently, on receipt at the O-IWF of a COT message indicating "continuity", then the indication precondition met is sent to the Bearer Control Interworking Function.

Editor’s note:
These indications will cause the BCIWF to include/generate the appropriate SDP precondition attributes.

A.2.3.1.2.2
Backwards setup

No action is taken on receipt of the indications preconditions required and preconditions met.

Editor’s note:
The BCIWF may receive an SDP offer (say in 183) indicating preconditions, which it would signal to the BICC side (which does nothing, as above). The BCIWF can indicate preconditions met in the SDP answer, since on the BICC side receipt of the Bearer Control PDU indicates preconditions met.

A.2.3.1.2.3
Delayed Forwards

If the indication "COT to be expected" is received in the IAM, then the indication precondition required is sent to the Bearer Control Interworking Function along with the Bearer Control Tunnelling Information received in the subsequent APM.

Subsequently, on receipt of a COT message indicating ‘Continuity’, then the indication precondition met is sent to the Bearer Control Interworking Function.



















A.3.0 Bearer Control Interworking Function 

A.3.1 IPBCP/ SDP Bearer Control interworking function (BC-IWF)

This section defines the procedures associated with a Bearer Control Interworking Function which interworks IPBCP to/from SDP. In all cases the BC-IWF is a call stateful device.  This is particularly important in enabling the BC-IWF to manipulate precondition information it receives within SDP offers/answers and IPBCP messages.

The IPBCP/SDP Bearer Control Interworking function (BC-IWF) shall behave as follows:

A.3.1.1. SDP to IPBCP

A.3.1.1.1 Receipt of SDP offer.

On receipt of an SDP offer (as determined by the procedures within [RFC 3264]) the BC-IWF shall send a REQUEST message on the IPBCP side.  The REQUEST message contents shall be formatted as per the procedures in section 6 of Recommendation Q.1970.  Any SDP fields that cannot be directly carried within the SDP allowed within the IPBCP REQUEST message shall not be sent to the BICC side.  In addition, if the SDP offer contained any precondition media level attributes indicating that preconditions to session establishment are present on the SIP side of the call these shall be removed from the SDP sent to the IPBCP side.  Instead,   a preconditions required indication (as defined by the procedures in section 2.3) is sent to the BC-IWF.  Subsequently the procedures outlined in section 2.3.1.1 shall be followed with respect to the setting of indicators within the BICC IAM.  Furthermore, if the SDP offer instead resulted in the BC-IWF receiving a preconditions met indication (as a result of the precondition SDP indicating that all mandatory preconditions had been met) then the BC-IWF shall correlate receipt of this indication with receipt of a preconditions required indication in a previous offer for this call and the procedures outlined within section 2.3.1.1 with respect to preconditions met shall be followed.

A.3.1.1.2 Receipt of SDP answer

(i) IPBCP has previously sent a REQUEST message for which it has not yet received an answer.

On receipt of an SDP answer (as determined by the procedures within [RFC 3264] the BC-IWF shall send an ACCEPTED message to the IPBCP side.  The ACCEPTED message contents shall be formatted as per the procedures of section 6 of Recommendation Q.1970. With the exception of media level attributes describing preconditions, if the SDP field is allowed to be included in the ACCEPTED message, it shall be included. If the SDP received in the answer indicates a change in status of the preconditions from any previous SDP received at the I-IWF then this change in precondition status shall be reported to the BC-IWF using precondition indications as defined in section 2.3.
If the SDP answer is received and the port number of the media stream that was being offered in the SDP offer is set to 0 then the BC-IWF shall send a REJECTED message to the IPBCP side.  The REJECTED message contents shall be formatted as per the procedures of section 6 of Recommendation Q.1970.  With the exception of media level attributes describing preconditions, if the SDP field is allowed to be included in the REJECTED message, it shall be included.

(ii) IPBCP has not previously sent a REQUEST message or has sent a REQUEST message for which an answer has been received.

On receipt of an SDP answer (as determined by the procedures within [RFC 3264] the BC-IWF shall not send any message to the IPBCP side.

Editor's note:
This deals with the situation whereby a call is from BICC to SIP and conformation of SIP preconditions is requested in the 18X.  This results in an UPDATE being generated at the O-IWF with an SDP offer.  This SDP offer will produce an answer at the ASN which should not be inter-worked to the BICC side (since the SDP offer simply reports updates the status of preconditions).

A.3.1.2 IPBCP to SDP

A.3.1.2.1 Receipt of Request message

On receipt of an IPBCP REQUEST message, the BC-IWF shall construct and send an SDP offer in the first SIP message sent as a result of the interworking procedures defined in this Recommendation and as per the procedures relating to the sending of SDP offers in SIP defined within [RFC 3264] [RFC3261].  The SDP fields contained within the IPBCP REQUEST message shall be included within the SDP offer.  If the BC-IWF receives a preconditions required indication then the BC-IWF shall ensure that the SDP offer sent from the BC-IWF contains a "local" precondition (in the language of RFC 3312).  The current status of this "local" precondition shall have a strength tag of "none" and a direction tag of "none".  The desired status of the local precondition shall be set to a strength of "mandatory" and a direction value of "sendrecv".   Additionally, the BC-IWF shall insert a corresponding remote precondition with a desired status of strength-tag = none and direction-tag = none.  The BC-IWF is responsible for storing the state of all preconditions during the duration of the call.

If, in the period between sending this offer and sending the last offer, the BC-IWF receives a precondition met indication then the BC-IWF shall correlate receipt of this precondition status information with the value of the "local" precondition tag which it inserted on receipt of the precondition required indication received in a previous IPBCP REQUEST message.  The BC-IWF shall set the current status of this precondition equal to the desired status before sending out the SDP offer containing the updated current status.

A.3.1.2.2 Receipt of Accepted message

On receipt of an IPBCP ACCEPTED message, the BC-IWF shall construct and send an SDP answer in the first SIP message sent as a result of the interworking procedures defined in this Recommendation and as per the procedures relating to the sending of SDP answers defined within [RFC 3264] and [3-(RFC3261)].  The SDP fields contained within the IPBCP ACCEPTED message shall be included within the SDP answer.  Additionally, the BC-IWF shall include any SDP relating to the status of the preconditions SDP sent within the SDP offer that was interworked to the REQUEST message responsible for generating this ACCEPTED message.  In particular, if the BC-IWF has received a preconditions required indication in the SDP offer which generated the REQUEST message responsible for this ACCEPTED message then the BC-IWF shall add in precondition SDP to update the current (and desired status (if necessary)) of the  preconditions.  The procedures used to respond to the SDP received in the previous SDP offer correlated with this answer are described fully in RFC 3312.

A.3.1.2.3 Receipt of Confused message

On receipt of the CONFUSED message, the BC-IWF shall follow the procedures outlined within Q.1970. 
Editor's note:
The "confused" message is a compatibility mechanism which is part of the IPBCP protocol itself and has no parallel in SDP.  The procedures in IPBCP say that on receipt of this message the BC-IWF could re-attempt the bearer establishment or may instead report the compatibility problem to a control entity to decide what action (e.g. releasing the call) to take.  This may result in autonomous REL resulting at the BICC layer  - the REL would of course effect the SIP network and would be covered in the procedures relating to autonomous release at the IWF.

A.3.1.2.4 Receipt of Rejected message.

On receipt of the REJECTED message, the BC-IWF shall send an SDP answer in the first available SIP message.  The SDP answer shall be constructed using the SDP fields present in the REJECTED message however, the BC-IWF shall set the port number for the media stream to the value 0.
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